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(54) Title: DUST SEPARATION APPARATUS 
(57) Abstract 

The invention provides dust separating apparatus ( 10) compris- 
ing a cyclone (14) having an outer wall (14a) and an air inlet (12), a 
shroud (16) and an airflow path, the airflow path beihg arranged so 
as to direct an airflow flowing, m use, in the dust sepaimting appara- 
nis into the cyclone (14) via the air inlet (12) and out of the cyclone 
through the shroud (16). The air inlet (12) of the cyclooe (14) is 
formed by a conduit (12a) p ro j ect in g into the cyclone (14) between 
the outer wall (14a) and (be shroud (16). This allows a swivel coi>- 
pling to be attached to the air inlet (12) providing greater flexibility 
and maneuverability of the dust separtting apparatus (10). 
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W0 96/21J89 ^ PCT/CB96/00022 



DUST SEPARATION APPARATUS 

The invention relates to dust separating apparatus, 
particularly but not exclusively to dust separating 
apparatus for use in vacuun cleaners. 

Vacuum cleaners which incorporate dust separating 
apparatus consisting of two cyclones and a shroud are 
known. The cyclones are arranged one inside the other 
with the shroud located between them so that, in use, 
air first enters the low efficiency cyclone and then 
passes through the shroud before entering the inner, 
high efficiency cyclone. In order to ensure that the 
airflow in each cyclone follows an appropriate helical 
path, each cyclone has a tangential air inlet consisting 
of a conduit which approaches the relevant cyclone 
tangentially and terminates at the cylindrical or 
conical outer wall of the cyclone. Air flowing along 
the conduit then passes tangentially into the cyclone 
and follows the appropriate helical path. 

The need for a tangential air inlet to each cyclone, 
combined with the belief that any irregular protrusions 
within the outer wall of the cyclone will disturb the 
airflow, has meant that, until now, all cyclonic dust 
separation means used in vacuum cleaners have had 
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horizontal air inlets, ie. air inlets arranged 
perpendicular to the longitudinal axis of the cyclones. 
The development of a compact cylinder-type vacuum 
cleaner which utilises cyclonic dust separation 
apparatus has now created a need for such apparatus 
having an air inlet which is vertical or parallel to the 
axes of the cyclones. The provision of such* apparatus 
in a vacuum cleaher would then allow a wand or hose to 
be attached to the inlet via a swivel coupling pivotable 
within a generally horizontal plane which then gives 
greater flexibility and freedom of movement of the wand 
or hose. 

The invention provides dust separating apparatus as 
claimed in claim 1 and a vacuum cleaner as claimed in 
claim 11. Preferable and advantageous features are set 
out in the subsidiary claims. 

As mentioned above, the invention allows a hose or 
wand to be coupled to the inlet via a swivel coupling. 
Also, because the conduit projects into the cyclone, the 
conduit Is rendered easily visible and accessible thus 
facilitating the removal of blockages of the inlet. The 
projection of the conduit into the cyclone also means 
that the cyclone can be increased in length with the 
result that the cyclone has added capacity to collect 
separated dirt and dust. 

An embodiment of the invention will now be described 
with reference to the accompanying drawings wherein: 
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Figure 1 is a sectional side view of dust separating 
apparatus according to the invention; and 

Figure 2 is a perspective side view of the inlet and 
shroud forming part of the apparatus shown in Figure 1. 

The apparatus 10 shown in the drawings is suitable 
for use in a vacuum cleaner. The apparatus 10 
incorporates a dirty air inlet 12, an outer low 
efficiency cyclone 14, a shroud 16, an inner high 
efficiency cyclone 18, a fine dust collector 20 and an 
exit port 22. The outer cyclone 14, the shroud 16, the 
inner cyclone 18, the collector 20 and the exit port 22 
are all of known design and do not form essential paarts 
of the present invention. Therefore, they will be 
described only briefly here. 

The outer cyclone 14 has an outer wall 14a having an 
inner surface 14b. A dirt and dust collecting area 14c 
is located adjacent the lower end of the outer wall 
14a. 

The inner cyclone 18 consists of a frus to-conical 
wall 18a having an inner surface 18b and a longitudinal 
axis 18c. The conical wall ISTa terminates in a cone 
opening 18d which opens into the fine dust collector 
20. The fine duet collector 20 is substantially larger 
in diameter at its outer walls 20a than the cone opening 
18d. The outer walls 20a are connected to the 
f rusto-conical wall 18a of the inner cyclone 18 by means 
of inclined walls 20b. These inclined walls 20b also 
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form the lower boundary of the dust collecting irea 14c 
of the outer cyclone 14. 

Positioned between the outer and inner cyclones 
14,18 is the shroud 16. The shroud 16 is manufactured 
separately from the f rusto-conical wall Ida of the inner 
cyclone 18 and connected thereto during manufacture. 
The shroud 16 has a cylindrical portion 16a which 
contains a multiplicity of perforations (not shown). 
Depending from the cylindrical portion 16a is an annular 
lip 16b comprising a parallel -sided portion having an 
inclined end surface. The inclined end surface is 
preferably inclined at an angle of 45* to the 
longitudinal axis 18c of the inner cyclone 18. Means 
for allowing passage of air from the interior of the 
shroud 16 to the interior of the inner cyclone 18 are 
provided but, for reasons of clarity, are not shown. 
The air transfer means ensure that air passing from the 
interior of the shroud 16 to the interior of the inner 
cyclone 18 enter the upper end of the inner cyclone 18 
in a tangential manner* 

The inner cyclone 18 is also provided with an exit 
port 22 which is located substantially centrally of the 
end of the inner cyclone 18 having the larger diameter. 
The exit port 22 is conveniently connected to an 
appropriate clean air exhaust port. 

The apparatus shown in Figure 1 is normally used in 
the following manner. Oirt-laden air enters the outer 
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cyclone 14 tangentially via an air inlet. The airflow 
spirals down the inner surface 14b of the outer wall 14a 
and, whilst the airflow then continues along the airflow 
path by passing upwardly towards the shroud 16, larger 
particles of fluff and dirt are collected in the dirt 
and dust collecting area 14c of the outer cyclone 14. 
As the airflow passes towards the shroud 16, the lip 16b 
discourages any blocking of the perforations of the 
shroud 16. The airflow passes through the perforations 
in the cylindrical portion 16a of the shroud 16 and then 
passes froB the interior of the shroud 16 to the upper 
end of the inner cyclone 18* Because of the tangential 
entry into the inner cyclone 18, the airflow spirals 
down the inner surface 18b of the frus to-conical wail 
18a of the inner cyclone 18. Most of the air 
subsequently moves towards the axis 18c of the inner 
cyclone 18 and then exits via the exit port 22. 
However, dirt and dust particles previously entrained 
within the airflow spiral downwards towards the cone 
opening 18d and emerge into the collector 20 at very 
high speeds. The dirt and dust particles are flung 
towards the side walls 20a of the collector 20 and 
collect at the bottom of the collector 20. The 
remaining air passes back through the cone opening 18d 
into the inner cyclone 18 and subsequently exits the 
apparatus via the exit port 22. 

In all prior art apparatus, the air inlet 12 has 
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consisted of a conduit arranged s u.\s tantially 
horizontally, ie. perpendicular to the longitudinal axis 
18c of the inner cyclone 18, and which terminates at the 
outer wall 14a of the outer cyclone 14. This has 
previously effected a tangential entry into the outer 
cyclone 14 without causing any unnecessary disturbance 
to the airflow within the outer cyclone 14, According 
to the present invention however, the inlet 12 consists 
of a condxiit 12a arranged substantially vertically or 
parallel to the axis 18c of the inner cyclone 18. The 
conduit 12a passes into the interior of the outer 
cyclone 14 between the outer wall 14a and the 
cylindrical portion 16a of the shroud 16. The conduit 
12a also comprises a right angle bend 12b which causes 
the incoming airflow to exit the conduit 12a in a manner 
which is tangential to the outer wall 14a. It has been 
found that this arrangement does not unduly disturb the 
airflow within the outer cyclone 14. The distance 
between the outer wall 14a of the outer cyclone 14 and 
the cylindrical portion 16a of the shroud 16 is 
preferably between ISmm and 30mm and the efficiency of 
the apparatus is particularly high if this distance is 
substantially 20mm. 

It is highly advantageous to be able to introduce 
the airflow into the outer cyclone from above the outer 
cyclone 14. In particular, this allows a hose 12c to be 
attached to the conduit 12a by means of a swivel 
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coupling. 



When the apparatus 10 Is utilised in a 



cylinder-type vacuum cleaner, this allows the hose I2c, 
to the end of which a cleaning tool is attached, to be 
swivelled through 360* about the axis 12d of the conduit 
12a, le. within a substantially horizontal plane. This 
in turn allows greater flexibility and maneouverabllity 
of the machine than would be achievable without the 
swivel coupling. 

It will be appreciated that it is not necessary to 
attach the hose 12c to the conduit 12a In a plane which 
is perpendicular to the axis 12d of the conduit. An 
inclined connection could be provided which would allow 
the hose 12c to swivel in a plane which is inclined to 
the axis 12d. This is particularly useful when the 
apparatus 10 is Incorporated into a vacuum cleaner in an 
Inclined manner, le. the axis 18c is inclined to the 
vertical. This, in turn, means that the axis 12d will 
be inclined to the vertical but the swivel coupling 
between the hose 12c and the conduit 12a can be such 
that the hose 12o can swivel in a substantially 
horizontal plane or, indeed, any other convenient plane. 

It will be apparent to any reader skilled in the art 
that the invention is not limited to the specific 
embodiment described above. Various modifications and 
alterations will fall within the scope of the invention. 
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CLAIMS 

1. Duat separating apparatus comprising a cyclone 
having an outer wall and an air inlet, a shroud and an 
airflow path, the airflow path being arranged so as to 
direct an airflow flowing, in use, in the dust 
separating apparatus into the cyclone via the air inlet 
and out of the cyclone through the shroud, wherein the 
air inlet of the cyclone is formed by a conduit 
projecting Into the interior of the cyclone between the 
outer wall thereof and the shroud in a direction 
substantially parallel to the longitudinal axis of the 
cyclone. 



2. Dust separating apparatus as claimed in claim 1, 
wherein the gap between the outer wall of the cyclone 
and the shroud is between ISmm and 30mm. 

3. Dust separating apparatus as claimed in claim 2, 
wherein the gap between the outer wall of the cyclone 
and the shroud is substantially 20mm. 

4. Dust separating apparatus as claimed in any one of 
the preceding claims, wherein the conduit forming the 
air inlet is arranged to enter the cyclone substantially 
parallel to the longitudinal axis of the cyclone. 



Oust separation apparatus as claimed in claim 4, 



wherein the conduit incorporates a right-angle bend so 
as to cause the airflow to flow, in use, in a tangential 
manner in the cyclone. 



6. Oust separation apparatus as claimed in claim 4 or 
5, wherein a swivel coupling is provided between the 
conduit and an airflow path immediately upstream of the 
conduit. 



7. Oust separation apparatus as claimed in any one of 
the preceding claims, wherein the conduit is formed 
integrally with the shroud. 



8. Oust separation apparatus as claimed in any one of 
the preceding claims, wherein the shroud incorporates a 
lip depending from the edge of the shroud remote from 
the conduit. 



9. Oust separation apparatus as claimed in any one of 
the preceding claims, further comprising a second 
cyclone arranged downstream of the shroud. 



10. Oust separation apparatus sxibstantially as 
hereinbefore described with reference to the 
accompanying drawings. 

11. A vacuum cleaner incorporating dust separation 
apparatus according to any one of the preceding claims. 



1/2 



.12 c 






PCT/CB96/0002 



360** 



l|^^^Mlt!Nf/^y€£ySEARCH REPOR^ 



|tf> aofui Appiicaoon No 

PCT/GB 96/00022 



Acconanc u> InMreattonal Patent Qaafiwon MPO or to bo» lUBonirf clAMfiooon and IPC 
B. FfELOS SEARCHED 



IPC 5 A47L 



ommtm documcauaoo co ctic extern that such documents 



*n ijKluded in che fields scaixhed 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 
Cattfory 



Ouaoo or doaancau widi tnAc 



loo, wtee appropnaie, oT the relevant 



Rcicvaai to daim No. 



A 

y 



EP.A.e 489 565 (NOTETRY LTD) 10 June 1992 

see column 3, line 6-38 

see column 3, line 52 - coluim 4. line 9 

see column 4, line 24 - coluim 5. line 6 

see column 12, line 46-53 

see colunti 9, line 27-33 



US. A, 4 443 910 (FITZWATER EDWIN) 24 April 
1984 

see figures 2-4 

US. A. 5 062 870 (DYSOM JAMES) 5 Novenfcer 
1991 

see the whole document 



1-4,7. 
9-11 



5.8 
6 



□ 



I are ii«ad a oonftaoaftoo bos C. 



flT] ^wnUy manbm are lisw in 



Spcoal easfonci oT atad 



'A' documadetegtM 
coudvBd ID be or 

'E' caftMT dooBwtt but 
fibi^daie 



t or art wbic* ts oot 



wtMA s ated to 



nM OB pnonty 4auB(t) or 
I Hit iw^iratott datt or aaodw 

*0' <fcy wp gBt reforof to an oral tedomn; uae. odutaooa or 



I pnor 10 dse mtcmadonal fiJae das but 
ay dais flMibiii * 

Date or (fat actual oaapteooa oT i 



t piAii^iad after (be mmattonal filiiw date 
or pnonty dae a nd not m oooflict wiiti die apptioM bu 
Sw^-^ '"*' *^ ** pnaople or theory tadcrtyng tM 

'X* SSSotba ooaSmd' '^S'"^ ^ ^ 

uivolvv an tavottve step wtten dw dociMDem u taken alo 
•y docunem oT panodar rdcvanoc; the dauncd 

I to mvolw an wvciMiwe L 

1 «idi one or more other ludi docu- 
on bemf obvioua to a i 

» dM art. 

or dM ame patent raavly 



8 Hay 1996 



OaM of midias of dM uMnnanai aureli (cpoft 

04.06.96 



Name and OMiiioc <dAr«a oT ISA 

E yn pia n Paant OAot, PA 5ilt R 
NL . 2M HV Riim* 
Td, ( ♦ JI.70) l4aaM. T^ 31 dil epo 
Fas 31*70) 34O.J0U 

Form PCT.tlA liirin AM) (J«»v Itt^) 



AutaiMoAov 



Laue. F 



INTBi 



^mMMC<^fKRCH REPORT 

on on (Micm Ufnily iimjuOu » 



f jocul AppiicaQon No 

PCT/GB 96/00022 



Pucni document 
atcd in scvch rtpori 



Public&uon 
daw 



Puent funity 
mcmbcr(f) 



Publicauon 
dau 



EP-A-e489565 


10-06-92 


US-A- 


5078761 


07-01-92 






AT-T- 


123639 


15-06-95 






AU-B- 


637272 


20-05-93 






AU-B- 


8819491 


11-06-92 






CA-A,C 


2056161 


04-06-92 






OE-0- 


69110424 


20-07-95 






DE-T- 


69110424 


01-02-96 






EP-A- 


6636338 


01-62-95 






JP-A- 


5176871 


20-07-93 






JP-B- 


6085753 


02-11-94 


US-A-44439ie 


24-64-84 


CA-A- 


1216168 


06-01-87 


US-A-5e6287e 


85-11-91 


US-A- 


5078761 


07-01-92 



